Multi-H -an efficient method for the recovery of the tangent planes of a set of point correspondences satisfying the epipolar constraint is proposed. The problem is formulated as a search for a labeling minimizing an energy that includes a data and spatial regularization terms. The number of planes is controlled by a combination of Mean-Shift and α-expansion.
The input of Multi-H are point correspondences with local affine transformations and the epipolar geometry. We use Matching On Demand with view Synthesis (MODS) method [3] since it provides accurate local affinities, the fundamental matrix F and point correspondences consistent with F. Using Homography from Affine transformation and Fundamental matrix (HAF) method [1] a homography is estimated for every single correspondence.
The alternating minimization stage of the algorithm repeats:
1. Mean-Shift is applied to the density function built on the homographies to reduce the complexity of the problem and to find the modes in the homography space. This procedure assumes that many points have the same tangent plane and these planes form a mode in the space of homographies. 2. α-expansion is applied to the correspondences assigning a label to each. A label is associated with a homography. 3. Least-squares homography re-fitting step uses the HAF method to re-estimate the homographies exploiting the labeling provided by Step 2.
Convergence is reached when both the number of the clusters and the energy remain unchanged. It is guaranteed since the first step does not increase the number of clusters, the others decrease the energy, and the set of labeling is finite.
The speed of Multi-H was measured on two sets consisting of 100 and 500 correspondences. The processing time for the 100 and 500 correspondences were 0.04 and 0.80 sec. on a desktop PC with Intel Core i5-4690 CPU, 3.50 GHz using 4 cores. Test 1. -Tangent plane estimation is accurately solved by Multi-H as it refines the initial estimates by partitioning the correspondences based on the similarity of their tangents. The figure below shows the recovered surface normals coloured by their labels in two images of fountain-P11 dataset.
The 
